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response up to 14% A1SL and 8% A26 (volume averaging 
effects), D1V diode is in agreement with W1 within 1%, while 
Razor diode shows a more pronounced under response 
presumably due to the enclosure, given its smaller 
dimensions respect to D1V. Film shows a deviation of -3.5% 
for 0.8cm field, due to the sampling area, limited inferiorly 
by noise. 
As for PDDs, A26 can be trusted as reference detector for 
10.4cm field (no volume averaging effects). Razor diode 
shows an over response up to 3% at 20cm depth respect to 
A26 (low energy scattered radiation). Also W1 shows an over 
response, up to 4% at 20cm depth, respect to A26. 
For field sizes under 2cm, volume averaging effects should be 
considered, especially for ionization chambers, in function of 
depth. PDD at large depth could in some case be 
overestimated if large volume effects occur. In this case W1 
could be taken as reference, for its small active area and 
water equivalence. Razor shows a slight over response 
(within 1%), probably due to low energy scattered radiation, 
while A26 shows an over response, maybe due to volume 
averaging effects, up to 3%. 
Profiles obtained with Synergy S BM have a minimum 
penumbra of some mm, so are well represented by all 
detectors with diameter of the active area inferior or equal 
to 1mm. 
 
Conclusion: For small filed sizes (< 3cm) it is still not 
possible to identify a reference detector, with an optimal 
behaviour. For 6MVRX beams by SynergyS BM and field sizes 
down to 1cmx1cm, SCDD seems to offer the best 
compromise, since compensation between opposite effects 
(volume averaging and density) occurs, which allows to avoid 
corrections. For smaller fields, steeper penumbras or better 
accuracy, corrections for the above mentioned effects should 
be applied and detector should be used perpendicular to 
beam axis for penumbra sampling. 
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Purpose or Objective: The use of flattering filter free (FFF) 
beams are increasing in stereotactic body radiation therapy 
(SBRT) due to the reduction in delivery time. Small radiation 
fields (<30mm) are typically involved in SBRT procedures. In 
small fields, the measurements of the output factor is 
subject to large uncertainties, impacting in the effective 
delivered dose to the patient. Dose output ratios (DORs), 
defined as the ratio of detector readings without correction 
factor (Alfonso et al., Med Phys 2008), were evaluated in 
several different centers and an eventual mathematical 
description of the DORs curve was investigated. 
 
Material and Methods: A couple of new unshielded 
stereotactic diodes (Razor, IBA) was tested under 7 different 
TrueBeams using high dose rate (2400 MU/min) 10MV FFF 
beams. Small fields ranging from 6 to 50 mm were analyzed 
in terms of profiles and central axis point measurements. 
DORs were normalized to 30 mm field and were calculated as 
a function of nominal (NFS) and effective (EFS) field size. 
From DORs acquired using Razor1 (4 centers), a theoretical 
equation was extrapolated by means of a double exponential 
fit. The 3 centers with Razor2 were used to test the 
mathematical relationship. 
 
Results: Penumbra, field width (defined as FWHM) and EFS 
analysis over the 7 Truebeams were reported in Table 1. The 
EFS were systematically smaller than NFS (p<0.01) for all 
field size range, with mean difference of 0.9±0.5 mm. The 
DORs fits using the NFS and EFS had, respectively, R2=0.993 
and R2>>0.999 (Figure 1). The test mean deviations from 
predicted DORs, using NFS and EFS fits, were 2.9% and 0.7%, 
respectively, for field size ranging between 6 and 20 mm. 
The maximum deviations were 6.1% (6mm field size) for NFS 
and <2% for EFS. 
 
Table 1. . Penumbra, field width and EFS analysis in term of 
mean, standard deviation and relative percentage errors for 
all 7 Truebeams. 
 
 
 
Figure 1. Razor1 DORs plotted as a function of NFS (A) and 
EFS (B) with relative mathematical curve. 
 
 
Conclusion: EFS measurements were confirmed to be 
mandatory when comparing DORs over different centers. A 
"gold standard" curve was tested and found suitable for DORs 
calculation using the new Razor diode for TrueBeam 10 MV 
FFF beams. 
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Purpose or Objective: The aim of this study was to 
determine and compare small fields Output Factor (OF) 
measure with different types of multidetector arrays. OF 
measurements were performed on a CyberKnife® System. 
 
Material and Methods: OF were measured using 
multidetector arrays: PTW OCTAVIUS Detector 1500, PTW 
OCTAVIUS Detector 1000 SRS and SunNuclear SRS Profiler. 
